REEPING indigo (Indigofera endecaphylla Jacq.) is tropical legume which shows great promise as a pasture plant but suffers the disadvantage of containing a toxic chemical, 3-nitropropionic acid. Evidence that this compound is responsible for toxicity in creeping indigo is given by Morris, Pag~in, and Warmke (4), .Cooke (3), and ~Brit-ten, Matsumoto, and Palafox (2). The paper by Britten, Matsumoto, and Palafox also gives a brief review of the pertinent literature. A breeding program with the objective of producing a nontoxic creeping indigo is in progress at the Hawaii Agricultural Experiment Station. Control of flowering by artificial means for breeding is reported by Britten and Laude (1).
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The first objective of the creeping indigo breeding program was the discovery of plants with low content of the chemical responsible for toxicity. It was found early that introductions of seed from various parts of the world produced plants which differed greatly in their content of 3-nitropropionic acid. An extensive screening program using a semi-quantitative chemical method produced a number of plants which were selected on a basis of low and high content of 3-nitropropionic acid. The second objective, reported here, was to re-evaluate these plants on the basis of a biological test.
The objective of the present study was to devise a practical method for the biological assay of single plants of creeping indigo. The selection of an organism presented a twofold problem, the first requirement of the test animal was that it would readily accept creeping indigo and at the same time show sensitivity to its toxic properties. The second requirement was that the organism be small, so that one plant could supply sufficient forage to enough test animals to give statistically significant results. This paper reports the use of day-old chicks for evaluation of toxicity in single plants of creeping indigo.
MATERIALS AND METHODS
Day-old New Hampshire chicks were used. The experimental procedure was similar to that described by Britten, Matsumoto, and Palafox (2) except that experiments in the present case were conducted only for 2 or 3 ~veeks in order to prevent sex effects from influencing the results. Also 10 birds per pen instead of 20 were use.:{ in these experiments.
The leaves and stems of the individually spaced plants were harvested and oven dried at approximately 45° C. The leaves and fine stems were then removed and ground in a Wiley mill, the coarse stem being discarded. The meal from each plant was kept separate and incorporated in the amount of 5% by weight into a *Published ~vith the approval of the Director of the Hawaii Agricultural Experiment Station as Technical Paper No. 436.
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In order to assess the maximum number of plants, each plant, for the first three trials, was tested only on a single group of chicks. There were a few exceptions in which certain plants were re-evaluated in a subsequent trial. A fourth trim was then conducted in which only plants previously found to give high or low growth rates of chicks were used. In this trial, for reasons of statistical analysis, certain plants were fed to duplicate pens.
Statistical analysis in the first three trials was computed on within-pen variation but in the last trial, between-pen variatioñ vas used. In the zi trials, 102 different plants were tested using a total of 168 treatment groups and 1,680 chicks. A chemical assay of the plant meal of Trial 4 was made for 3-nitropropionic acid according to a modification of Cooke's test. Correlation and regression of growth rate of chicks and content of 3-nitropropionic acid were computed.
RESULTS

Yield of Plants
It was essential that the individual plants of creeping indigo yield sufficient forage to provide a test ration for 10 chicks to last for the duration of the experiment. Yields of individual plants were therefore compared with amounts of leaf needed for the experiment. Dry leaf material needed for an experiment running 2 weeks was 227 grams and for 3 weeks, 340 grams. Table 1 indicates the yield of meal from the plants desired to be tested in Trial 4. Of the 30 plants, only 3 did not yield enough for a single unreplicated test. The remainder, or 90%, provided enough for at least a single pen. Eighteen of the 30 plants produced enough for a test ration for 2 or more pens for a 2-week period.
Toxicity
The 3 criteria of toxicity, mortality, frequency of occurrence of symptoms, and gain in weight, have been discussed previously (2). Because of its objectivity and its ready adaptation to statistical procedures, the main criterion of toxicity considered in this experiment was gain in weight. Occurrence of symptoms is also reported.
The major results of the experiments are summarized in figures ~ to ~. The bars represent 2-week gains in weight of the experimental chicks expressed as a percentage of the control. The pen of ~0 chicks is the unit in all cases. The shaded portions represent those pens in which any Published November, 1959
